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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT, CORPS OF ENGINEZERS
CUSTOM HOUSE—2D & CHESTNUT STRERTS
PHILADELPNIA, PENNSYLVANIA 19108

1% AEPLY REFSA TO

NAPEN-N

Honorable Brendan T. Byrne 1
Governor of New Jersey 1 AUG 1980
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Skillman Dam in Somerset Cowmty,
New Jersey which has been prepared under authorization of the Dam Inspection
Act, Public Law 92-367. A brief assessment of the dam's condition is given in
the front of the report.

Based on visual inspection, available records, calculations and past 1
operational performance, Skillman Dam, a high haszard potential structure, is
judged to be in fair overall condition. The dam's spillway is considered
inadequate because a flow equivalent to 29 percent of the Spillway Design

2 Flood -SDF- would cause the dam to be overtopped. (The SDF, in this instance,
is one half of the Probable Maximum Flood.) The decision to consider the
spillwvay inadequate instead of seriously inadequate is based on the
determination that dam failure resulting from overtopping would not
significantly increase the hazard of loss of life downstream from the dem from
that which would exist just before overtopping failure. To ensure adequacy of
the structure, the following actions, as a minimm, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated methods,
procedures, and studies within six months from the date of approval of this
report. Within three months of the consultant's findings, remedial weasures
to ensure spillway adequacy should be initiated.

b, Within six months from the date of approval of this report,
engineering studies and snalyses should be performed to prepare a design for
suitable slope protection for the entire embankment and the embankment should
be protected according to the design.

- c. The following remedial actions should be completed within six months
from the date of approval of this report:
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NAPEN-N
Honorable Brendan T. Byrne

(1) With the lake drawn down, the concrete spillway and north outlet
structure should be thoroughly inspected by a professional engineer
experienced in the design and construction of dams. Based on the inspection,
any necessary remedial measures should be determined and them implemented.

(2) All trees and brush on the embanlment should be removed.

(3) The owner should develop an emergency action plan together with
an effective warning system outlining actions to be taken by the operator to
minimizge downstream effects of an emergency at the dam.

(4) The three abandoned outlets at the south end of the spillway
should be further investigated to determine the need for end feasibility of
restoration to functional use. The investigation should iaclude
recommendations for proper measures to restore or permanently abandon the
outlets.

(5) The standing water at the embankment toe should be carefully
observed in order to investigate its source and to monitor any significaat
change in its condition.

d. Within one year from the date of approval of this report, the owmer
should develop written operating procedures and a periodic maintenance plan to
ensure the safety of the dam,

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Envirommental Protection, the designated State Office contact
for this program. Within five days of the date of this letter, a copy will
also be sent to Congresswoman Fenwick of the Fifth District. Under the
provision of the Freedom of Information Act, the inspection report will be
subject to release by this office, upon request, five days after the date of
this letter.

Additional copies of this report may be obtained from the National Technical
Information Services (NTIS), Springfield, Virginia 22161 at a reasonable
cost. Please allow four to six weeks from the date of this letter for NTIS to
have copies of the report available.

T




RAPER-3
Homorsble Brendan T. Byrne

An importent aspect of the Dam Inspection Program will be the implementation
of the recommendations made as a result of the inspection. Ve accordingly
request that we be advised of proposed actions taken by the State to implement

our recommendations.

Sincerely,

o 7T

1 Incl AMES G. TOM
As stated Colonel, Corps of Engineers
istrict Engineer
a o,
Copiu furnished: ' 7) F l/ / 4o / fIJ /

Mr. Dirk C. Hofman, P.E., Deputy Director !

Division of Water Resources e .

N.J. Dept. of Environmental Protection R,

P.0. Box CNO29 | //% Fooe i/’

.

P4

— . 7 e

Trenton, NJ 08625 -

Mr. John O'Dowd, Acting Chief VRDNIV TS Sa) s
Bureau of Flood Plain Regulation oo o

Division of Water Resources

N.J. Dept. of Environmental Protection

P.0. Box CNO29 )

Trenton, NJ 08625

//)/Vr"r/‘r o Do uto s Fraaenma KM e i
| D'» " Z/Vj {),’J,JL-")_, ».i:f Tk f?,l'r N /:"w-;l'n,_,
L bR bs D
i T Tasyo ot Feport

—
o e

/2) 72

A I 7' 7o rt,Tj..s /V" iV :rfi“.ffjl

/0{ Fi' -, /:/ I./W}}; Dermo 'f‘j"/

i
1
1
)
{
4




SKILLMAN DAM (NJOOO18)

CORPS OF ENGINEERS ASSESSMENT OF GCENERAL CONDITIONS

This dam was inspected on 16 November 1979 and 11 December 1979 by Storch
Engineers under contract to the State of New Jersey. The State, under
agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection Act,
Public Law 92-367.

Skillman Dam, a high hazard potential structure, is judged to be in fair
overall condition. The dam's spillway is considered inadequate because a flow
equivalent to 29 percent of the Spillway Design Flood -SDF- would cause the
dam to be overtopped. (The SDF, in this instance, is one half of the Probable
Maximum Flood.) The decision to consider the spillway inadequate instead of
seriously inadequate is based on the determination that dem failure resulting
from overtopping would not significantly increase the hazard of loss of life
downstream from the dam from that which would exist just before overtopping
failure. To ensure adequacy of the structure, the following actions, as a
minimum, are recommended:

a, The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using wore sophisticated methods,
procedures, and studies within six months from the date of approval of this
report. Within three months of the consultant's findings, remedial measures
to ensure spillway adequacy should be initiated.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to prepare a design for
suitable slope protection for the entire embankment and the embankment should
be protected according to the design.

¢. The following remedial actions should be completed within six months
from the date of approval of this report:

(1) With the lake drawn down, the concrete spillway and north outlet
structure should be thoroughly inspected by a professional engineer
experienced in the design and construction of dams. Based on the inspection,
any necessary remedial measures should be determined and then implemented.

(2) All trees and brush on the embankment should be removed.

(3) The owner should develop an emergency action plan together with
an effective warning system outlining actions to be taken by the operator to
minimize downstream effects of an emergency at the dam.

(4) The three abandoned outlets at the south end of the spillway
should be further investigated to determine the need for and feasibility of
restoration to functional use, The investigation should include
recommendations for proper measures to restore or permanently abandon the
outlets.
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(S) The standing water at the embankment toe should be carefully
observed in order to investigate its source and to monitor amy significant
change in its conditiom.

d. Within one year from the date of approval of this report, the owner
should develop written operating procedures and a periodic maintenance plan
to ensure the safety of the dam.

APPROVED:

e
AMES G. TON
ﬁvColonel, Corps of Engincers
District Engineer

DATE : ?4 /Y /550
7 -
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PHASE | REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Skillman Dam, NJ00018
State Located: New Jersey

County Located: Somerset

Urainage Basin: Raritan River

Stream: Rock Brook

Dates of Inspection: November 16, 1979

December 11, 1979

Assessment of General Condition of Dam

Based on visual inspection, past operational performance and Phase |
engineering analyses, Skillman Dam is assessed as being in fair overall
condition.

Hydraulic and hydrologic analysis indicate that the spillway is inadequate.

The discharge capacity of the spillway is not sufficient to pass the
designated spillway design flood (SDF) without an overtopping of the
dam. (The SDF for Skillman Dam is equal to one-half the probable
maximum flood.) The spillway is capable of passing approximately 14
percent of the probable maximum flood, or 28 percent of the SDF.
Therefore, the owner should, in the near future, engage a professional
engineer experienced in the design and construction of dams to perform
more accurate hydraulic and hydrologic analyses relating to spillway
capacity. Based on the findings of the analyses, the need for and type
of remedial measures should be determined and then implemented.

W




The owner should, in the near future, develop an emergency action
plan together with an effective warning system outlining actions to be
taken by the operator to minimize downstream effects of an emergency
at the dam.

Erosion was observed on the upstream and downstream faces of the
embankment. It is therefore recommended that a professional engineer
experienced in the design and construction of dams be engaged in the
near future to prepare a design for suitable slope protection for the
entire embankment and the embankment should be protected according
to the design.

In addition, it is recommended that the following remedial measures be
undertaken by the owner in the near future.

1) With the lake drawn down the concrete spillway and north outlet
structure should be thoroughly inspected by a professional engineer
experienced in the design and construction of dams. Based on the
inspection, any necessary remedial measures should be determined
and then implemented.

2) All trees and brush on the embankment should be removed.

3) The standing water at the embankment toe should be monitored on
a periodic basis by a professional engineer experienced in the
design and construction of dams in order to detect any changes in
its condition.

In the near future, the owner of the dam should develop written operating
procedures and a periodic maintenance plan to insure the safety of the
dam.




The three abandoned outlets at the south end of the spillway should be
further investigated in the near future to determine the need for and
feasibility of restoration to functional use. The investigation should
include recommendations for proper measures to restore or permanently

abandon the outlets.

-

v / :
/Xu/a«u{' N biniis @

" Richard J. McDermott, P.E.
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John E. Gribbin, P.E.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase | Investigations.
Copies of these guidelines may be obtained from the Office of Chief of
Enyineers, Washington, D,C. 30214, The purpose of a Phase | Investi-
yation is to identify expeditiously those dams which may pose hazards
to human life or property. The assessment of the general condition of
the dam is based upon available data and visual inspections. Detailed
investigation, and analyses involving topographic mapping, subsurface
investigations, testing, and detailed computational evaluations are beyond
the scope of a Phase | investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition
of the dam is based on observations of field conditions at the time of
inspection along with data available to the inspection team. It is important
to note that the condition of dam depends on numerous and constantly
changing internal and external conditions, and is evolutionary in nature,
It would be incorrect to assume that the present condition of the dam

will continue to represent the condition of the dam at some point in the

future. Only through continued care and inspection can there be any
chance that the unsafe conditions be detected.

Phase | inspections are not intended to provide detailed hydrologic and

~ hydraulic analyses. In accordance with the established Guidelines, the
Spiliway Test flood is based on the estimated "Probable Maximum Flood"
for the reyion (greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative spillway capacity
ana serves as an aid in determining the need for more detailed hydrologic
ana hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE | INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

SKILLMAN DAM, 1.D. NJ00018

SECTION 1: PROJECT INFORMATION

Lo

1.1 General
a. Authority

Public Law 92-367, August 8, 1972 authorized the Secretary
of the Army, through the Corps of Engineers, to initiate a
National Program of Dam Inspection throughout the United
States. The Division of Water Resources of the New Jersey
Department of Environmental Protection (NJDEP) in cooperation
with the Philadelphia District of the Corps of Engineers has
been assigned the responsibility of supervising the inspection
of dams within the State of New Jersey. Storch Engineers
has been retained by the NJDEP to inspect and report on a
selected group of these dams. The NJDEP is under agreement
with the Philadelphia District of the Corps of Engineers.

b. Purpose of Inspection

The visual inspections of Skillman Dam were made on
November 16, 1979 and December 11, 1979. The purpose of
F the inspections was to make a general assessment of the
structural integrity and operational adequacy of the dam
structure and its appurtenances,




1.2 Description of Project

Description of Dam and Appurtenances

Skillman Dam is an earth dam with a concrete free overflow
spillway section and reportedly containing a concrete corewall.
The spillway, which is located at the left, or north, end of
the embankment, is constructed with vertical concrete walls at
each end. The south wall contains three 24-inch outlet pipes
(now abandoned) and abuts the earth embankment. The
north wall contains a 20-inch outlet pipe and a 10-inch water
supply pipe and forms the north abutment of the dam.

The spillway contains four concrete piers formed into its
crest. The piers formerly supported a timber walkway which
is now completely removed.

The three abandoned outlets in the south wall adjacent to the
spillway are each equipped with an operating stem mounted in
a steel frame secured to the upstream face of the wall. The
downstream side of the wall is partially obscured by earth
fill. The outlet gate in the north wall is operated by a steel
mechanism mounted on top of the wall. A steel grate is fitted
on the upstream side of the outlet.

The embankment has a top width of approximately 8 feet and
upstream and downstream slopes of 1.6 horizontal to 1 vertical
and 5 horizontal to 1 vertical, respectively. The elevation of
the crest of dam is 98.5 national geodetic vertical datum
(N.G.V.D.) while that of the spillway crest is 93.0. The
overall length of the dam, including concrete spillway section,
is 272 feet. The length of the spillway weir, not including
pier widths, is 67.5 feet. The height of the dam is 16.3
feet.

;
!
]
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Location

Skillman Dam is located on the property of the New Jersey
Neuropsychiatric Institute at Skillman in Montgomery Township,
Somerset County, New Jersey. The dam is constructed

across Rock Brook, a tributary of Millstone River in the
Raritan River Basin and impounds Sylvan Lake., Principal

access to the dam is by internal roads in the Institute complex.




Size and Hazard Classification
Size and Hazard Classification criteria presented in "Recommended
Guidelines for Safety Inspection of Dams," published by the

U.S. Army Corps of Engineers are as follows:

SIZE CLASSIFICATION

ImEoundment

Storage (Ac-ft) Height (Ft.)
Small <1000 and 2 50 <40 and 225
Intermediate 21000 and < 50,000 240 and <100
Large 250,000 2 100

HAZARD POTENTIAL CLASSIFICATION

Category Loss of Life Economic Loss
(Extent of Development) (Extent of Development)
Low None expected (no per- Minimal (Undeveloped to
manent structures for to occasional structures
human habitation or agriculture)
Significant Few (No urban develop- Appreciable (Notable
ments and no more than agriculture, industry
a small number of or structures)

inhabitable structures

High More than a small’ Excessive (Extensive
number community, industry or ;w
agriculture) :




The following data relating to size and downstream hazard for
Skillman Dam had been obtained for this Phase | assessment:

Storage: 133 Acre-feet
Height: 16.3 feet
Potential Loss of Life:

Two dwellings are located approximately 3200 feet
downstream from the dam in an area that reportedly
becomes severely flooded during heavy rainstroms.
Failure of the dam due to overtopping could cause
inundation of these dwellings and loss of life.

Potential Economic Loss:

The following facilities, located within 1 mile of the
dam, could be damaged as a result of a breach:
exposed steam pipes, a road bridge, buildings
associated with maintenance and power supply for
the Institute, two dwellings and a sewage treatment
plant.

Therefore, Skillman Dam is classified as "small" size and
®"high" hazard potential.

Ownership

Skillman Dam is owned and maintained by the New Jersey

Neuropsychiatric Institute.




e. Purpose of Dam

Reportedly, until 1968 the purpose of the dam was for the
impoundment of a lake used for water supply. Since then the
lake has been used for flood control, recreation and fire

Lr. protection.

f. besign and Construction History

The dam reportedly was originally constructed in or about
1930. Reportedly, in 1943, three gated 24-inch outlet pipes
were installed adjacent to the south end of the spillway. In
1961, the timber walkway over the spillway was washed out.

i ' The earth embankment was washed out during hurricane

] "Doria" and subsequently repaired; at which time fill was
placed on the downstream side of the wall containing the
three abandoned 24-inch outlets. In 1972, the north abutment
of the dam was repaired with concrete,

g. Normal Operational Procedures
The dam and appurtenances are maintained by the maintenance

staff at the Institute. There is no fixed schedule of
maintenance, repairs are made as the need arises. Reportedly,

the lake was last lowered around 1972 to facilitate repairs to
the dam.

it R . N A i a el a




1.3 Pertinent Data

Drainage Area

Drainage at Damsite

Maximum flood at dam site

Outlet works at normal pool
elevation

Spillway capacity at top of
dam (Elev. 98.5)

Elevation (N.G.V.D.)

Top of dam

Maximum pool-design surcharge
Normal poo!

Spillway crest

Reservoir

Length of maximum pool
Length of normal pool

Storage (Acre-feet)
Spillway crest
Design surcharge

Top of dam (Elev. 98.5)

Reservoir Surface (Acres)

Spillway crest
Top of dam (Elev. 98.5)
Maximum pool - design surcharge

7.7 Sq. Miles

Unknown

26 c.f.s.

2,662.c.f.s.

98.5
102.1
93.1
93.0

4650 feet (Estimated)
3750 feet (scaled)

25 Acre-feet
287 Acre-feet
133 Acre-feet

9.2 Acres
34.4 Acres
63.5 Acres

S L i i




g. Dam

Type Earthfill

Length 272 feet

Height 16.3 feet

Top Width 8 feet

Side Slopes

Embankment - Upstream 1.6 horiz. to 1 vert.
~ Downstream 5 horiz. to 1 vert,

Zoning Unknown

Impervious core Concrete corewall

Cutoff Unknown
~ Grout Curtain Unknown
h. Diversion and Regulating Tunnel N.A.
|
3 i. Spillway :
!

Type Uncontrolled concrete weir

Length of weir 67.5 feet ;

Crest elevation 93.0 ;

Gates N.A. ‘

Upstream channel N.A. "

Downstream channel Natural stream

] Regulating Outlets

20" CIP with gate at upstream end, at north end of dam.

Three gates at south end of spillway - not operable.




2.1

2.2

SECTION 2: ENGINEERING DATA

Design

No calculations, reports or plans pertaining to the design of the
dam are available.

Construction
No data or reports pertaining to the construction of the dam are

available. However, construction drawings for the 1972 repairs to
the north abutiment are available from Storch Engineers.

2.3 Operation

Reports of inspections made by Storch Engineers and the State of
New Jersey in 1971 are available. The Storch Engineers' report
identified the areas of downstream hazard potential and made the
following recommendations for remedial measures: 1) place riprap
on the embankment, 2) repair the north abutment of the dam and

3) perform a hydraulic study which would lead to implementation of
measures to withstand the forces exerted by a storm of the intensity
and duration of that of August 1971.

The State of New Jersey report traced the construction history of
the dam and also made the following recommendations: 1) strengthen
the north abutment, 2) reinforce the eroded toe of embankment

and 3) establish an early warning system in case of impending
storms.

Of all the recommendations made in the two reports, only the
repairs to the north abutment are know to have been implemented.




2.4 Evaluatiﬂ

Availability

Available engineering information is limited to that on file at
the New Jersey Neuropsychiatric Institute Maintenance Depart-
ment and at Storch Engineers,

Adequacy

Available engineering data pertaining to Skillman Dam is of
limited assistance in the performance of a Phase | evaluation.
A list of absent information is included in paragraph 7.1.b.

Validity

Most information that could be verified was found to be valid

within a reasonable allowance for error.

10




SECTION 3: VISUAL INSPECTION

3.1 Findings

a. General

The inspections of Skillman Dam took place on November 16
and December 11, 1979 by members of the staff of Storch
Engineers. A copy of the visual inspection check list is
contained in Appendix 1. The following procedures were
employed for the inspection:

1) The embankments of the dam, appurtenant structures
and adjacent areas were examined.

2) The embankment and appurtenant structures were
measured and key elevations determined with the
use of a surveyor's level.

3) The embankment, appurtenant structures and adjacent
areas were photographed.

4) Depths of water were measured at various locations
in the lake.

b. Spillway and Outlet Works

Generally, the spillway and adjacent concrete walls appeared
to be outwardly stable. Although the upstream and downstream

faces could not be clearly observed, evidence of longitudinal
cracks on the downstream face were noted. The concrete

forming the north abutment appeared to be in good condition.
The training walls appeared to be generally sound with some
cracks and spalls observed. 3

The piers located along the spillway crest appeared to be

generally stable with concrete surfaces in satisfactory condition.




Four outlet control stems were observed. Three were located

at the southern concrete abutment and one at the northern
abutment. The north outlet is reported to be the only one
operable. A significant amount of rust was observed on the
frames and stems of the south outlet controls.

Embankment

The embankment was extremely overgrown with trees, bushes
and briers. The briers on the crest were observed to be
bent in the downstream direction. The embankment was
eroded on the upstream and downstream faces, especially in
the area downstream of the concrete wall containing the
abandoned south outlets. The concrete corewall was not
observed.

Standing water was observed immediately downstream from the
toe along the right or south portion of the dam. The origin
of the water could not be determined at the time of inspection.
The water could be due to seepage or ground water emerging
from higher land south of the dam.

Reservoir Area

The impoundment (Sylvan Lake) is bordered by woods on the
south shore and by a grassed bank and paved road along its
north shore. Two frame buildings are located along the north
bank: a former ice house used for storage and a boat house
in which a rowboat equipped with life saving equipment is
stored.

Downstream Channel.

The spillway discharges directly into Rock Brook which is a
generally well defined stream with a bottom of cobbles, boulders
and soil. The banks are wooded and generally steep with an
average grade of approximately 5 horizontal to 1 vertical.

12




Several structures are located along the channel within one
mile of the dam. These include exposed steam pipes, buildings
associated with maintenance and power supply for the Institute,
a road bridge and two dwellings 3200 feet downstream and a
sewage treatment plant one mile downstream.

13




4.1

4.2

4.3

SECTION 4: OPERATIONAL PROCEDURES

Procedures

The level of water in Sylvan Lake is regulated naturally by discharge
over the concrete spillway of Skiliman Dam. Reportedly, the outlet
works is not used during times of intense storms to augment the
spillway capacity.

Reportedly, the outlet gate is opened to lower the lake to facilitate
maintenance operations. The most recent drawdown was performed
in 1972 when the north abutment was repaired. According to the

State of New Jersey inspection report, the lake can be lowered at

a rate of 3 feet per day. ‘

Maintenance of the Dam

Reportedly, there is no program of regular maintenance of the dam
and appurtenant structures. Maintenance is performed on an "as
needed" basis by Skillman Institute personnel.

The most recent maintenance reportedly was repair of the north
abutment in 1972 and the repair of the washed out embankment in
or around 1971, The latter repair involved the refilling of the
embankment, including the area on the downstream side of the
three abandoned outlets, without the use of formal plans and
specifications.

Description of Warning System

Reportedly, no formal warning system is in use at the present
time.




A
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4.4 Evaluation of Operational Adequacy

Maintenance documentation is poor and the maintenance program for
the dam appears to be insufficient in the following areas:

1) Embankment overgrown with trees, bushes and briers.
2) Walkway spanning the spillway not replaced.
3) Erosion on the embankment not repaired.
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

Design Data

The quantity of storm water runoff that the spillway should
be able to pass without an overtopping of the dam is based
on the size and hazard classification of the dam., This runoff,
called the Spillway Design Flood (SDF), is described in terms
of frequency or probable maximum flood (PMF) depending on
the extent of the dam's size and potential hazard. According
to the "Recommended Guidelines for Safety Inspection of
Dams," published by the U.S. Army Corps of Engineers, the
SDF for Skillman Dam falls in a range of 1/2 PMF to PMF. In
this case the low end of the range, 1/2 PMF, is chosen since
the factors used to select size and hazard classification are on
the low side of their respective ranges.

The SDF hydrograph for Skillman Dam was computed by use

of the HEC-1-DB computer program using the SCS triangular
hydrograph with curvilinear transformation. Hydrologic
computations and computer output are contained in Appendix 4.
The calculated SDF peak inflow for Skillman Dam is 9401 c.f.s.

Discharge capacity for the spillway was computed by considering

free discharge over the spillway. Hydraulic computations are
contained in Appendix 4.

A routing of the SDF through Skillman Dam resulted in an
overtopping of the dam by a depth of 3.6 feet. A breach
analysis indicated that dam failure resulting from overtopping
would not significantly increase the hazard to loss of life
downstream over that which would exist without failure.

Ao ahutided hitiatiih
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Accordingly, the subject spillway is assessed as being in-
adequate in accordance with criteria developed by the U.S,
Army Corps of Engineers.

Experience Data

In 1971, it was reported that 100 feet of the earth embankment
was overtopped and eroded to expose the core wall. One
homeowner downstream reported flood damage and a portion of

the Institute property was inundated. A major crack to the

core wall was also observed by the maintenance department of

the Institute. Immediate repair was reportedly done by the
maintenance department which included backfilling the embankment.

Reportedly, the downstream area in the vicinity of the road
bridge 3200 feet from the dam becomes severely flooded during
periods of intense storms,

Visual Observations

Briers on the crest of the embankment were observed to be
bent in the downstream direction. This could possibly be due
to overtopping of the dam. Also, erosion of the embankment
was observed indicating the former presence of high water.

Overtopping Potential

As indicated in paragraph 5.1.a., a storm of magnitude
equivalent to the SDF would cause overtopping of the dam by
a height of 3.6 feet over the top of dam. The spillway is
capable of passing approximatley 28% of the SDF with lake
level equal to the top of the dam (elev. 98.5).
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Drawdown Data

Drawdown of Sylvan Lake is accomplished by opening the
20~-inch gate at the north end of the dam. Total time for
drawdown is estimated to be 2.5 days. (See Appendix 4.)
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The dam appeared, at the time of inspection, to be outwardly
structurally stable. Evidence of longitudinal cracks were

i observed on the downstream face of the spillway. Erosion
was observed on the embankment and possible seepage was

{ observed immediately downstream from the embankment.

b. Generalized Soils Description

The generalized soils description of the dam site consists of
recent alluvium composed of stratified materials deposited by
streams, The alluvium overlies thin beds of soft shale,

colored dull red, with occasional interstratified beds of fine

grained sandstone, all dipping gently toward the northwest.
The shale bedrock breaks easily into small fragments 1/4" to
1-1/2" in size and is identified as Brunswick shale.

c. Design and Construction Data

Structural stability analyses for the dam are not available.

d. Operating Records

Reports of inspections made by the State of New Jersey and
by Storch Engineers are available. According to the reports,
the spillway showed no signs of distress, although the northerly




abutment was endangered because its footing had partially
deteriorated and the supporting rock had eroded allowing
leakage through cracks in the shale. This condition was

corrected by reinforcing with concrete.

Maintenance personnel reported observing a crack in the
concrete core wall at the time the embankment was repaired

following the washout of 1971,
Post Construction Changes

Reportedly, in 1943 a sluiceway containing three gated 24-inch
outlet pipes was installed adjacent to the south end of the
spillway. In 1971, fill was placed on the downstream side of
the sluiceway. In 1972, the north abutment was repaired by
reinforcing with concrete.

Seismic Stability

Skillman Dam is located in Seismic Zone 1 as defined in
"Recommended Gudielines for Safety Inspection of Dams,"
which is a3 zone of very low seismic activity. Experience
indicates that dams in Seismic Zone 1 will have adequate
stability under seismic loading conditions if stable under
static loading conditions. Skillman Dam appeared to be stable
under static loading conditions at the time of inspection,
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7.

1

Dam

SECTION 7: ASSESSMENT AND RECOMMENDATIONS

Assessment

Safety

Based on hydraulic and hydrologic analyses outlined in Section 5

and Appendix 4, the spillway of Skillman Dam is assessed as
being inadequate.

The dam appeared, at the time of inspection, to be generally
outwardly stable. Possible seepage and longitudinal cracks in
the spillway were observed and a crack in the concrete core

wall has been previously reported.

Adequacy of Information

Information sources for this study include: 1) field inspection,
2) USGS quadrangle, 3) aerial photography, 4) consultation
with representatives of Skillman Institute and 5) plans and
inspection reports from the files of Storch Engineers and
Skillman Institute. The information outlined is sufficient to
allow a Phase | assessment as outlined in "Recommended
Guidelines for Safety Inspection of Dams."

Some of the absent data are as follows:

. Soils Report
Complete plans of the dam

Structural Design Report
Hydraulic Design Report

N =W N -
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Maintenance Documentation




c. Necessity for Additional Data/Evaluation
Although some data pertaining to Skillman Dam are not available,
additional data are not considered imperative for this Phase |

evaluation.

7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in

] paragraph 5.1.a., the spillway is assessed as being inadequate.
It is therefore recommended that a professional engineer
experienced in the design and construction of dams be engaged
in the near future to perform more accurate hydraulic and
hydrologic analyses relating to spillway capacity. Based on
the findings of these analyses, the need for and type of
remedial measures should be determined and then implemented.

The owner should, in the near future develop an emergency
action plan together with an effective warning system outlining

actions to be taken by the operator to minimize downstream
effects of an emergency at the dam.

Erosion was observed on the upstream and downstream faces
of the embankment, it is therefore recommended that a pro-
fessional engineer experienced in the design and construction 1
of dams be engaged in the near future to prepare a design
for suitable slope protection for the entire embankment and
the embankment should be protected according to the design.




In addition, it is recommended that the following remedial

measures be undertaken by the owner in the near future.

1)  With the lake drawn down, the concrete spillway and
north outlet structure should be thoroughly inspected by
a professional engineer experienced in the design and
construction of dams. Based on the inspection, any
necessary remedial measures should be determined and
then implemented.

2) Al trees and brush on the embankment should be removed.

3) The standing water at the embankment toe should be
monitored on a periodic basis by a professional engineer
experienced in the design and construction of dams in
order to detect any changes in its condition.

Maintenance

In the near future, the owner of the dam should develop
written operating procedures and a periodic maintenance plan
to insure the safety of the dam,

Additional Studies

The three abandoned outlets at the south end of the spillway
should be further investigated in the near future to determine
the need for and feasibility of restoration to functional use,
The investigation should include recommendations for proper
measures to restore or permanently abandon the outlets.
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APPENDIX 1

Check List - Visual Inspection

Check List -~ Engineering Data
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APPENDIX 2

Photographs




28 NOVEMBER 1979
PHOTO 1

SPILLWAY

vy

11 DECEMBER 1979

PHOTO 2
DOWNSTREAM FACE OF SPILLWAY

SKILLMAN DAM




PHOTO 3
OUTLET WORKS OPERATING MECHANISM

PHOTO 4
QUTLET WORKS DISCHARGE PIPE AND ABANDONED WATER SUPPLY PIPE

SKILLMAN DAM
28 NOVEMBER 1979
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28 NOVEMBER 1
PHOTO 5 79

NORTH ABUTMENT OF DAM

11 DECEMBER 1979

PHOTO 6
ABANDONED GATE CONTROLS ADJACENT TO SOUTH END OF SPILLWAY

SKILLMAN DAM

w




PHOTO 7
DOWNSTREAM FACE OF DAM ADJACENT TO SOUTH END OF SPILLWAY

PHOTO 8
UPSTREAM FACE OF DAM ADJACENT TO ABANDCNED GATE CONTROLS

SKILLMAN DAM
11 DECEMBER 1979




PHOTO 3
CREST AND UPSTREAM FACE OF DAM

PHOTO 10
DOWNSTREAM CHANNEL

SKILLMAN DAM
11 DECEMBER 1979




APPENDIX 3

Engineering Data




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Mostly wooded

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY):_  83.0 (25 Acre-ft)

ELEVATION TOP FLOCD CCNTROL PCCL (STGRAGE CAPACITY): — N.A.
ELEVATION MAXIMUM DESIGN POOL: 102.1
ELEVATION TOP DAM: 98.5
SPILLWAY CREST: Concrete Weir
a. Elevation 93.0
b. Type Straight weir-vertical upstream face
c. Width 1.1 feet
d. Length 67.5 ft. (not including piers)
e. Location Spillover Downstream side of dam

f. Number and Type of Gates None

OUTLET WORKS: 1 Sluice gate

a. Type Sluice gate

b. Location North of spillway

c. Entrance inverts 85.0

d. Exit inverts 85.0

e. Emergency draindown facilities: Open sluice gate

HYDROMETEOROLOGICAL GAGES:_None

a. Type N.A.

b. Location N.A.

c. Records  N.A.

MAXIMUM NON-DAMAGING DISCHARGE:

(Lake stage equal to top of dam) 266? c.f.s.




APPENDIX 4

Hydraulic/Hydrologic Computations




STORCH ENGINEERS Sheet__7_ of /9

Project Skiltnian  Dam Made By__KL_ Date (-2 - (982
/132¢C Chkd By_JG _Date 3/2/80 |

HyDROLOG Yy

H:,Ldro/oq/b 4714/751'5

Ronoff- hydroqraph will be developed 51/ HEC-1-DR

. |
Computer prpq/am ,as;nj fr:anc;a/ar ﬁqdra?rd/?h
ilh The Curw‘//n.tar ﬁdnSfarmd?‘/;n ]

brm»;«qe ﬁrcq = 7.7 Sg. Miles

Inf/’/f ration Datq f

\

Iﬂl‘fla\l /;’)f//fydf/a‘k; : .5 /n

Constant tniirration 0.15 I'n/ h :

. \J
Tune of Concentration

81/ chart en SCS TR-55 .;flow ve/oa'+7

Overlang /0w 2500 At 2.4/
channel Flow - 24000 J+ 1.5
7c = , 2500 , 24000 L 1I
0.4 1.8 3600 i
= 54 hr, o

]
rmm——————




et

STORCH ENGINEERS

: Sheet___Z__ of _/©
Project Skiitman Do

Made By__KL _Date_3 -5~ 80
Chkd By__~JG _ Date 3/2/80

Time. of Concentration

/Va'uogra/oh Paa, 7/ ”D.e.vér) é‘f smn// Dan,"

- 3 0,385
7T = é//.z/L )

- T= T m hoors
L= /% 7) Of /0147(5% watleyr covrse

»n h‘?;/(_s

= 6/6!/47"1;44 d/#erenCC n 7’€€7.'

H
3 0.2 85
Je = [109 (5) 7]
420

- A é //)I"l

Time oF concenTration

Grays MeThod Py 140 "Latrodvction T°
Hydvotogy
Viessmanm 21 al

L= £ al

s = 1.6 % L//S = 4.0 m/
Fl? 4'24 PK/('z /9 o
FI‘7 4“'27 P@ = wXe "H‘n

. Pﬂ—r:.od aj— r}se, Pe = 1.25 by

Time /p\7 = [,.25 hr.
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STORCH ENGINEERS Sheet__2_ of _/0
Project Skillman Dam Made By RL Date__(-2-80
1132 ¢ ChkdBy_JG Date_3/7/80

Time of Concentration

Ba’ Ker£7 ”Hanq’boOK &71- /)P/:I/.ed Hyclrelog (1"
67 Clhew McGraw Hilf Pj 4-26
2./14
R P .
: /s 7 = Tine of Conce nTration
I'ﬂ m;q .
L= lengm of overland
Flow w 1.
S = S/opg.
n = 0.4 roughness
Coef.
7‘&2"4 - ? 25_00 (0'4)
3 A o.024
| e = 0.83 he for overland Flow

"

0,83 + 24 000
/.8 x 34oo

7c

"
N
12
Ry
3




STORCH ENGINEERS Sheet__ 4 of _LO

Project Skitinay Day, Made By KL Date _{-2-59
ti3zc Chid By_J& Date_3/7/50
HYDRAvLICS - |
. Top e+ da 8.5~
/?'e” P f ”7
Priniar
2 _ Spiljeway Crest 92.0
- ~
Concrete abuvtment
&ey, 6.0

FRZX R S\ A ‘V

sp)llw»v Section

3
/e C = 3o

Q= CLH
Length of spill way No+ Ihc/ud,;;7 prers =675 Ft
Efjective length of spillway = 67.56 -5 = 2.5 ¢

5 jf )5 Corr(tfl‘vr) +oy ,b/érs and abuvtiments
vse b25 feut for legth of spPillway

Sample Calewlation for | 1 ?/, toater
over Spillway cre<t

Q= 3xgusx (1)
= 1£7.8 <fs
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STORCH ENGINEERS Sheet__5 _of _/o

Project Skitlpan Dam Made By__K% Date __/=2-/980
/132 ¢ Chkd By_/& Date _2/7/50 -
Spillwlq Y
S‘fag e b/S.der’q e. Tabu/a f/'ar)
w.c. Head # 07 < Q
(74> o) (cts)
g43.0 o o 3 o
94.0 / / 3 188.0
qs5.0 2 28 3 5250
q6.0 3 sz 3 9150
Q7.0 | 4 8- = 1S5 00,0
48.0 Iy 1.2 | 3 2loo,0
7;8.‘;‘“'" 55 12.9 3 24:19.0
- . loo,0 7 /8.5 3 34¢9.0 |
1010 8 22:4 3 421380 !
/e2.0 9 - 270 3 So(3.,0




STORCH ENGINEERS

Proiec{ SKillue ey D’Hq M.d,sy PL. Date _ /-2-5¢
1”32 ¢ ChidBy_~/& Date_3/2/80

For ov?rf/ocu over Concrete Walls

L= 265 %a, Q= a/,”/‘ C= 3,0
2.5 Eley.
( Elev. ¢
Elev. 93
_‘L_u';:—}' —l‘— to.fi—l‘
Stage Dicharge Table
Etevt) &K (c7S)
Qe o
?7 b2

98 1 172
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STORCH ENGINEERS Sheet 7 _of _'°
Project Skilluaan Dam Made By___R& _Date _/-3-8¢

132¢ Chkd By_ /G Date _3/7/50

STAGE DISCHARGE

Wi R
r i RERICD)
; _ 93 o Note : QR thelvdes sum
: 94 /88.0 ‘ of d/; C/)4r7—($
5 | s250 over pill tvay
f qc | 2750 Ang Cencrete
a7 |I5t2.0|. . wal)c |
1030 - 98 | 22740
98,5 | Zbbzo
1 teo | 4074,0
to; | 5169.0
t0/.0 4 102 63700 o

Clev. of water level (#1)

as.o 4 /

Discharge cfs x 1000




STORCH ENGINEERS

Sheet__8_of _10

Project Skiljey Dasw Made By__K<_ Date _/-2- 80
/122¢ Chid By_/& Date _3/2/80
" lake Sforaqe_ Vel vam el
Elev.(MsL) Surpace Area (Ac)
85 o
93 72z
/o0 4/3
I
/120 252.8

" HEC =1 -DB pregram will develope <torage

Ca,bac;-hf j‘rom svrface aAareq andg e,/em‘fn;n




STORCH ENGINEERS

Sheet___ 2 of _ IO
Project SKijlman___Dar Made By__CL_Date __/-2-80
/32 C

ChkdBy__J G Date _3/2/50

Ovtlet Works Cdpacz‘-fq

Zﬁ"CIP ovtlet <ontrol

At normal peool H = 6.6 +t

R= 24 cfs ( Pudraclic Charts Hor Huy

Culverts )

ar herma/ peo/ = 26 fe-41

Es-r:;uq ted drawdevar Fime

S‘fowtq e

Assume mflow = & cf£s

(1 cfs /sm.)

-
—

= 2,5 days

Time = 25 x 435¢0 /
(/3 -8) 32600

co.s hr




STORCH ENGINEERS

Sheet

10_of 1O

Project Skillmavs _Dawm Made By RiL Date /~7-80
1122 € ChidBy_JG Date 3/ 72/80
Ovcr-fopp;ny Potesstial
5o 4
40
30
t{L 1
Q
& Zo OVerfoppug OCcursg al” elev.
GB.5 wilh, @ = 2bbz ts
------ . Overtopping _at 14 % PME
lo ¥ ' " or 28 J/, SDF
!
[}
[}
]
1 1 1 1 1 1
° 2’000 iow "0” 51000 /6 doo

Ovtflowr (€}s)




HEC-1-DB COMPUTATIONS
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